Molecular characterization of STAT signaling in inflammation and tumorigenesis.
The Janus kinases (JAK) and signal transducer and activator of transcription (STAT) signaling are strongly activated in many tumors. STAT proteins are activated by phosphorylation at the tyrosine residue, then dimerize, translocate to the nucleus and bind DNA, initiating the transcription of target genes. Activation of JAK-STAT pathway is implicated in the regulation of cell growth, differentiation, survival and cross-talk between cancer and immune cells. The activation of STATs depends on phosphorylation on a single tyrosine residue (e.g., Tyr705 in STAT3 and Tyr694 in STAT5) in the C-terminal domain. Commercially available antibodies discriminate between total and specifically phosphorylated (active) forms of different STATs, which allows to measure directly STATs activation in crude cell extracts. Nuclear translocation and transcriptional activity of STATs can be measured in transfected cells using STAT dependent promoter driving reporter luciferase gene. STAT signaling pathway and STAT-dependent gene expression in cells can be specifically modulated using oligodeoxynucleotide (ODN) STAT decoy which is a double-stranded fragment of DNA containing an overlapping ISRE/GAS binding site.